Compton backscattered x-ray source is developed in the energy region of a few hundred keV at Kansai Photon Science Institute of Japan Atomic Energy Agency (KPSI-JAEA). A remarkable feature of the Compton backscattered x-ray source is that the generated x-ray beam is a well-collimated and has a definite polarization property. The Compton backscattered x-ray source at KPSI-JAEA consists of the 150-MeV electron beam with the pulse duration of 24 ps accelerated by Microtron accelerator and a Nd:YAG laser with the pulse duration of 23 ns. At the first trial of the X-ray generation, the x-ray flux is not enough for actual use. As an actual x-ray source, it is important to increase the generated x-ray flux as much as possible. Thus, in order to increase the x-ray flux, we develop the pulse compression system for the Nd:YAG laser through the stimulated Brillouin scattering (SBS). The SBS pulse compression is characterized by its high conversion efficiency and by its simplicity of construction. On this article, we describe the present status of the SBS pulse compression for the Compton backscattered x-ray source at KPSI-JAEA.
INTRODUCTION
The Compton backscattered photon sources have recently developed for various energy ranges from keV to GeV by many experimental groups [1, 2, 3] . The Compton backscattered photon is characterized by its well-defined spectral shape and polarization property and its well-collimated beam profile. There are, however, a few photon sources covering with the energy range of several hundred keV all over the world. The intense polarized photon sources in this energy range is required from the various fields, such as the development of the cosmic x-ray detectors as calibrated photon beam sources [4] , the studies of low-lying nuclear excited states [5] , and the studies of ferromagnetic materials through the polarimetry of the Compton scattering [6] . In this situation, we develop the x-ray photon source with the maximum energy of 400 keV by using a 150-MeV electron beam and the commercially available Nd:YAG laser.
In the first trial of the Compton backscattered x-ray generation at KPSI-JAEA, we succeeded the polarized x-ray generation. The generated x-ray flux is estimated to be 20 photon/pulse at that time [7] . This flux is not enough to use for various experiment as an actual x-ray source. Therefore, in order to increase the x-ray flux, we develop the laser pulse compression system by using stimulated Brillouin scattering (SBS), where we adopt a liquid fluorocarbon (3M, fluorenart FC-72) as an SBS medium. nd International Symposium edited by P. R. Bolton, S. V. Bulanov, and H. Daidopulse compression medium for the high-power Nd:YAG laser, the liquid fluorocarbon has achievements that it generates the compressed SBS pulse with the duration less than 1 ns [8] .
Incorporating with the SBS pulse compression system, the Compton backscattered x-ray flux will be increased, and after optimizing the electron beam transport, we expect the x-ray flux to be over 10 4 photon/pulse.
EXPERIMENT
As a first trial experiment for the pulse compression of the Nd:YAG laser, we construct the pulse compression system illustrated in Fig. 1 . In order to obtain the single longitudinal-mode laser, we use an injection seeded Q-switch Nd:YAG laser (SpectraPhysics Quanta-Ray PRO-350). The SBS cells consist of glass tubes with the length of 1500 mm and optical windows. The glass tubes are surrounded by stainless steel pipes to avoid shock from outside. Both side windows are mounted with the tilted angle of 3 • to prevent the undesired reflections. The glass tubes are filled with FC-72 as the SBS medium sealed by O-rings attached to the windows. In order to prevent the laser breakdown in the SBS generation cell, the SBS medium is poured into the cell by using a filter with the hole-diameter of 0.025 µm [9] . Since the generated SBS pulse returns through the same path of the incident laser pulse, the SBS pulse is extracted by using a thin film polarizer and a quarter wave plate (QWP). The incident laser pulse is transported in ppolarized before QWP, and the SBS pulse is s-polarized after the QWP. Thus, the SBS pulse is reflected by the thin film polarizer and extracted to the power meter. In order to protect the laser itself from the undesired returning light, a Faraday isolator is installed on the incident laser path. The temporal profiles of the incident and the generated SBS pulses are observed by using Si-photodiode detectors.
The polarization direction of the laser output leans to 45 • from the vertical axis. Thus, a half wave plate is installed between the laser itself and the Faraday isolator to change the polarization direction to appropriate direction. By rotating this wave plate, the laser pulse energy after the Faraday isolator is tunable without changing the energy of the laser itself. The polarization direction of the laser pulse through the Faraday isolator also leans to 45 • from the vertical axis. Thus, another half wave plate is used in order to rotate the polarization direction, because the following optical components are used dielectric mirrors for p-polarized light. The schematic diagram of the rotation of the polarization direction is shown in Fig. 2 .
RESULTS AND DISCUSSIONS
As a result of the SBS pulse compression for the Nd:YAG laser, we obtain the SBS energy of 366 ± 2 mJ for the input energy of 590 ± 3 mJ. The pulse duration of the SBS pulse is 3.2 ± 0.2 ns for the input pulse duration of 9.9 ± 0.3 ns. The typical temporal shape of the incident laser pulse and the SBS compressed pulse are shown in Fig. 3 . The energy conversion efficiency of the whole system is 0.62. The main component of the energy loss is the Faraday isolator. In addition, since the present system has , and M5 are the dielectric mirrors for p-polarized light. HWP1 and HWP2 are the half waveplates, and FI is the Faraday isolator which is used for the protection of the laser system from the backscattered SBS light. By using HWP1, the laser energy transmitted to the FI is changed without changing the laser system itself. The HWP2 is used to make the p-polarized light. TFP1 and TFP2 are the thin film polarizers. TFP1 is used to reduce the backscattered SBS light returning to the laser system. TFP2 is used as the extraction mirror for the SBS light. QWP is the quarter waveplate. It makes circularly polarized light, and the returning SBS light is changed to s-polarized light. Thus, the SBS light is extracted to the joule meter by TFP2. Cell1 and Cell2 are SBS cells. The incident Nd:YAG laser is focused in the Cell2 by using a lens with the focal length of 1000 mm. The temporal shapes of the incident laser and the SBS light are observed by using silicon photo-diode detectors, PIN1 and PIN2. several mirrors and polarizers, each optical component causes the energy loss with a few percents. Taking account of the energy loss from each component, the SBS reflectivity itself is estimated to be 0.90 ± 0.01.
Increasing the input laser energy, the breakdown occurs in the SBS generation cell very often. As the result, the SBS pulse shape and energy are unstable and the input pulse is also disturbed by the unstable SBS pulse. The distorted pulses of the incident laser and SBS pulse are shown in Fig. 4 .
It is expected that the reason of the breakdown and the poor compression ratio is the low quality profile of the incident laser in front of the SBS cell. In order to improve the quality of the laser profile at the SBS cell, we are planning to install an image relay before the SBS cell.
Another important point for incorporating the SBS pulse compression system into the Compton backscattered x-ray source is the jitter size of the SBS pulse. For the external Q-switch trigger of the Nd:YAG laser, the jitter size of the incident laser pulse and of the SBS pulse are 0.25 ns and 0.30 ns, respectively, where the each jitter size is defined by the standard deviation of the peak position with respect to the external trigger timing for each pulse. Thus, the main origin of the jitter of the SBS pulse is the laser itself. As the result, the SBS jitter size is acceptable to incorporate the compression system into the backscattered x-ray source, since the SBS pulse duration will be about 1 ns. 
SUMMARY
SBS compression is demonstrated with a simple system. The generated SBS pulse energy is 366 mJ and its pulse duration is 3.2 ns in FWHM. These results have not been satisfied comparing with the initial expectations. In order to increase the SBS pulse energy with shorter duration, we will install an image relay and improve the spatial profile of the incident laser pulse. After reaching the output energy of SBS pulse over 1 J and the pulse duration less than 1 ns, we will incorporate the pulse compression system in the Compton backscattered x-ray source.
